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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: MA 00192

Name of Dam: BROWNS POND DAM

Town: PEABODY

County: ESSEX

State: MASSACHUSETTS

Stream: TAPLEY BROOK

Date of Inspection: 16 NOVEMBER 1978
BRIEF ASSESSMENT

Browns Pond Dam is an earthfill embankment about 200 feet long, with
a maximum height of about 5 feet and a crest width of about 10 feet. An open
topped trapezoidal concrete outlet structure is located at the right abutment
contact. A 20-inch diameter cast iron pipe is located at the bottom of the
structure and serves as an outlet. Discharges are controlled by a manually
operated gate valve located about 200 feet downstream from the structure. A
stone masonry spillway is located about 75 feet from the left end of the em-
bankment, Across the width of the spillway is a 1.3 feet high concrete head-
wall, which serves as an overflow weir. At the bottom of the headwall there
is a 15-inch diameter vitrified clay outlet pipe. The intake to the pipe is
protected by a steel trash rack. The overflow weir is flanked by stone masonry
training walls. Water discharged from the pond through the outlet struetwe flows
underground for a distance of about 5200 feet through a series of 20~ and
24-inch pipes into Tapley Brook. The discharges over the spillway and through
the spillway outlet pipe flow into a natural channel which ends at a roadway
embankment (Lynn Street.)

Phase I inspection and evaluation of Browns Pond Dam does not indicate
conditions which would constitute an immediate hazard to human life or property.
Based on engineering judgement and the performance of the earth embankment
and outlet works, the project appears to be in good condition. The project,
however, does have inadequacies and deficiencies which, if not remedied, have
the potential for developing into hazardous conditions.



Because there are no data on Maximum Floods for the Browns Pond
drainage basin, it was necessary to synthesize a test flood hydrograph for this
area. Since the dam is classified as small in size, with a low hazard potential,
the test flood, in acoordance with Corps of Engineers guidelines is the 50 to
100-year flood. The 100-year flood was selected as the Test Flood and results
in an inflow-peak of 771.5 cfs (1056.9 csm), with a runoff volume equivalent
to 4,75 inches in 6 hours. The adequacy of the spillway was tested by routing
the Test Flood through the reservoir using a computerized routing technique.
The peak outflow from the 100-year flood was 63.3 cfs (86,7 csm) at El 81.2
or about 0.9 feet below the top of the dam.

Since the dam is not expected to be overtopped with an inflow equal to
the 100-year flood, it is considered that the spillway is adequate from a
hydraulic and hydrologic standpoint. Therefore no recommendations and/or
further investigationg are considered necessary at thig time,

Remedial measures are recommended for implementation by the owner,
within 24 months of receipt of this Phase I Inspection Report, to 1mprove over-
all conditions. These measures, in general, are as follows:

- Repairs to embankment and appurtenant structures

~ Programs for operation, maintenance and inspection

FEugeye QO'Brien, P.E.
New York No. 29823



PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the generel condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I investiga-
tion; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the time of
inspection along with data avallable to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise be detect~
able if inspected under the normal operating environment of the structure,

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and extemal conditions, and is
evolutionary in nature, It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Procbable Maximum Flood" for
the region {greatest reasonably possible storm runoff}, or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential,
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
NORTH RIVER BASIN |
INVENTORY NO. MA 00192
BROWNS POND DAM
CITY OF PEARODY
ESSEX COUNTY, COMMONWEALTH OF MASSACHUSETITS

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a, Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a national program
of dam inspection throughout the United States. The New England Division
of the Corps of Engineers has been assigned the responsibility of supervising
the inspection of the dams within the New England Region. Tippetts-Abbett~
McCarthy-Stratton has been retained by the New England Division to inspect
and report on selected dams in the State of Massachusetts., Authorization
and notice to proceed was issued to Tippetts-Abbett-McCarthy-Stratton under
a letter of May 3, 1978, from Mr. Ralph T. Garver, Colonel, Corps of Engineers,

Contract No. DACW33-78-C-0298 has been assigned by the Corps of Engineers
for this work.

b.  Purpose

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by non-Federal
interests.

(2) Encourage and prepare the States to initiate quickly effective
dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory of Dams.

1.2 DESCRIPTION OF THE PROTECT

a. Description of Dam and Appurtenances

Browns Pond Dam is an earthfill embankment about 200 feet long

1-1



with a maximum height of about 5 feet and a crest width of about 10 feet. The
upstream slope is broken and is about 1V on 10H adjacent to the water line,
then about 1V on 1H and finally 1V on 2,5H near the crest. The downstream
slope is grassed and is about 1V and 4.5H.

An open topped trapezoidal concrete outlet structure is located
at the right abutment contact, The height of the structure is 2.8 feet, its width
7 feet. Length of the sidewalls i{s 7 and 11,5 feet. A 20-inch diameter cast
iron pipe is located at the bottom of the structure and serves as the outlet.
(See Photcoraph No. 4). Discharges are controlled by a manually operated
gate valve located about 200 feet downstream. Downstream of the gate valve,
the pipe is 24~inch diameter vitrified clay and about 5000 feet long. It dis-
charges into Tapley Brook adjacent to the Spring Pond Pumping Station on the
left abutment of the Fountain Pond Dam (commonly called the Lower Spring
Pond Dam).

A stone masonry spillway 6 feet wide, 3.5 feet high and 11 feet
long is located about 75 feet from the left end of the embankment. The overflow
weir consists of a concrete headwall, 1.5 feet high, 1 foot thick, which is
located at the downstream end of the spillway. At the bottom of the headwall
there is & 15-inch diameter vitrified clay outlet pipe of unknown length. The
intake of the pipe is protected by a steel trash rack. About 11 feet upstream
of the headwall there are provisions for flashboards. The top of the spillway
is covered by stone slabs. The overflow weir is flanked, upstream and down-
stream by stone masonry training walls, 14 feet long by 3.5 feet high and 7 feet
long by 3.0 feet high, respectively. (See Photograph No. 6). Discharges over
the weir are into a natural channel.

b. Location

The dam is located in the southern portion of the City of Peabody,
just north of the Peabody-Lynn borderline, south ¢of the intersection of Lynn
Street and Fairview Avenue,

c. Qwnership
Browns Pond Dam is owned by the City of Peabody. The day-to-
day operation and maintenance is managed by the Water Division, Public
Service Department, Peabody, Massachusetts.

d. Purnose of Dam

The impoundment provided by the dam is for recreational purposes.
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e. Design and Construction History

Original design and construction records are not available, The
exact year the dam was built is unknown but reportedly the dam was constructed
about 1900, Past inspection reports, summaries of which are in the Appendix,
indicate that over the years several changes and repairs have been made to the
appurtenances. It should be noted that the upstream face of the intake structure
had a weir notch with provisions for flashboards. Recently the notch was filled
with concrete. :

f. Normal Operating Procedure

There are no normal operating procedures for the project. The
pond is allowed to establish its own level.

g. Size Classification

The dam is less than 40 feet high and has a storage capacity
less than 1000 acre~feet, therefore is classified as a "small" dam,

h. Hazard Classification

The dam is in a "low" hazard potential category because analysis
indicates that a shallow depth flood wave would result from a dam failure. The
wave would probably cause minimal property damage with probably no loss of
life. TFor details on selection of the hazard potential category see Section 5.1d.

i. Operator

The person responsible for the day-to-day operation of the dam is:

Mr. Alan Taubert, Director

Water Division

Public Service Department

Berry Street

Peabody, Mass.

Phone: (617) 531-5135 (Office)
(617) 535-3652 (Home)

1.3 PERTINENT DATA

a. Drainage Area

The drainage area contributing to Browns Pond is 470 acres (0.73
square miles) with a length to width ratio of about 4. The Pond is approximately
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2000 ft in length, with an area of 37.2 acres or 8% of the total area. The
valley, with about 60% urban development, has storage in the form of some
small ponds and a swamp. The slopes have very little apparent storage and
are almost completely covered by a well established hardwood forest.

b. Discharges at Damsite

Discharges from Browns Pond are over a concrete weir with an
outlet pipe and over an open topped outlet structure from which water is dis-
charged through a cast iron pipe.

The spillway consists of a concrete overflow headwall 6 feet
wide and 1.5 feet high which surrounds a 15~inch diameter vitrified clay out-
let pipe. The computed maximum discharge capacity, with the pond level at
El 81,25, is 67.0 cfs.

The height of the trapezoidal concrete outlet structure is 2.8 feet,
its width 7 feet. The length of the sidewalls is 7 feet and 11.5 feet. A 20-inch
diameter cast iron pipe is located at the bottom of the structure; its invert is at
about El 75.0. The computed maximum discharge with head equivalent to
Fl 81.2 ig about 10 cfs.

c. Elevation (feet above MSL)

Top of dam 82,1
Maximum pool-design surcharge Unknown
Maximum pool-test flood 81.2
Full flood control pool Not Applicable
Recreation pool 77.6
Spillway crest {gated) Not Applicable
Upstream portal invert diversion

tunnel Not Applicable
Downstream portal invert diversion

tunnel Not Applicable
Streambed at centerline of dam Unknown
Maximum tailwater Unknown

d. Reservoir (feet)

Length of maximum pool 1920+
Length of recreation pocl 1900
Length of flood control pool Not Applicable



Storage (acre-feet)

Recreation pool

Flood control pool
Design surcharge

Test flood surcharge (net)
Top of dam

Reservoir Surface (acres)

Top of dam

Test flood pool
Flood-control pool
Recreation pool
Spillway crest

Dam

Type

Length, feet
Height, feet
Top width, feet

54

Not Applicable
Unknown

175

280

57.3

55

Not Applicable
37

49.9

Earth
200+
ot
10

1V on 2,5H near top
then 1V on 1H and
1V cn 10H remainder
to the water line

Side Slopes - Upstream

-~ Downstream 1V on 4.5H

Zoning Unknown
Impervious core Unknown
Cutoff Unknown
Grout curtain Unknown
‘Diversion and Regulating Tunnel

Type Not Applicable
Length Not Applicable
Closure Not Applicable
Access Not Applicable

Regulating facilities Not Applicable

Spillway

Type Broad=-crested
Length of weir, feet 6.0

Crest elevation, feet 79.0
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i. SQiilWay (continued)
U/S channel None
D/S channel See description in
Sections 1.2 and 3.1

j. Regulating Qutlets

The regulating outlets consist of an outlet structure and a
spillway.

The concrete outlet structure, trapezoidal in plan, is 7 feet wide

and 2.8 feet high with sidewalls 7 feet and 11.5 feet long. The outlet from the
~ structure is a 20-inch diameter cast iron pipe whose invert is at about El 75.0,
Discharges through the pipe are manually controlled by a gate valve located
200 feet downstream.

The stone masonry spillway is 6 feet wide with a freeboard of
about 3.5 feet. At the upstream end of the spillway there are provisions for
flashboards; at the downsiream end there is a 1.5 feet high concrete headwall
surrounding a 15-inch diameter vitrified clay pipe.

Discharges from the intake structure flow underground about 5200
feet through a series of 20- and 24-inch diameter pipes into Tapley Brook. The
discharges from the spillway are into a natural channel. The channel ends
abruptly at the Lynn Street roadway embankment. The location of the discharge
end of the spillway outlet pipe is not known.

1-6



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Design data and specific memoranda are not available for the original
construction of the dam. There are drawings showing the survey data for the
pond (see Appendix) and a plan and profile of the outlet structure and pipe com-
bination in the files of the Owner, The elevations shown on the above drawing
refer to the Peabody Water Department datum. There is no correlation avail-
able between the Peabody datum and the USGS datum. However, located on
the upstream slope of Spring Pond Dam near the left abutment there is a bench
mark whose elevation is reportedly based on USGS datum. At the time of the
inspection, the elevation of the top of the Spring Pond Dam using this bench
" mark was determined by levelling. Comparing this elevation to the one shown
for the top of dam on the above drawing indicates the Peabody datum to be 3,77
feet above the USGS datum. Therefore, elevations of the top of dam and inverts
of the outlet pipes were adjusted by this value,

2.2 CONSTRUCTION RECORDS

There are no construction records available.

2.3 CPERATION RECORDS

No operation records are available and there are no daily records of
the pond elevation and rainfall at the dam site.

2.4 EVALUATION OF DATA

a. Availability

Existing information was made available by Water Division,
Public Service Department, Peabody, Mass.; Engineering Department, County
of Essex, Salem, Mass.; and Department of Environmental Quality Engineering,
Division of Waterways, Boston, Mass.

b. Adequacy

The lack of in-depth engineering data did not allow for a definitive
review, Therefore the adequacy of this dam cculd not be assessed from the
standpoint of reviewing design and construction data, but is based primarily
visual inspection, past performance history and sound engineering judgement.



C. Validity
In general, the information obtained from the availabkle drawings,

the past inspection reports, and the personal interviews is consistent with
observations made during the inspection and therefore considered reliable.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

A visual inspection of Browns Pond Dam was made on 16 November,
1978. The weather was sunny, temperature between 50° and 55° F. The last
rainfall reportedly occurred two weeks before the inspection. At the time of
inspection the pond level was at about E1 73.1, i.e. 9 feet below the top of
dam.

b, Embankment

The earthfill embankment appears in generally good condition.

- The horizontal and the vertical alignments of the crest are generally good.

There is, however, some erosion on a path, created by pedestrian traffic, for

a distance of 125 feet starting at the left abutment. (See Photograph No. 2).
Also at several locations, the crest edge on the upstream side has been eroded.
{See Photograph No. 8). Neither longitudinal nor transverse cracks are visible
on the crest, which is covered by heavy growth of trees, saplings, bushes and
overgrown grass.

The upstream slope is in relatively fair condition. The upstream
slope between the normal water level and the crest edge exhibits large ex-
panses of erosion and sloughing. No slope protection is provided on the up-
stream slope. (See Photograph No. 3),

The downstiream slope does not show any signs of erosion or
sloughing. The slope is completely covered with heavy vegetation including
trees, sapling, bushes and overgrown grass. Along the toe of the slope,
starting from the right abutment for a distance of 75 feet, erosion has occurred
resulting from pedestrian traffic. (See Photograph No. 1).

c. Appurtenant Structures

The concrete outlet structure and the 20-inch diameter cast iron
outlet pipe which is protected by a steel trash rack are in good condition.
The pipe shows minimal rusting and the condition of the concrete is good.
(See Photograph No.4). It is reported that the gate valve for the outlet pipe
is in operating condition,

The spillway is in good condition with the upstream training
walls in fair condition. The stone blocks of the upper courses of both walls
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have fallen into the spillway approach channel. In addition, minor debris has
accumulated in the channel, At several locations along the walls, mortar in
the joints is loose and missing. At the time of inspection, there was a steel
plate flashboard at the entrance to the spillway. (See Photograph No. 6).

The downstream training walls are in fair condition; only a few
stone blocks from the upper courses have fallen into the channel, At several
locations on both training walls the mortar is loose and missing. About 20 feet
downstream from the spillway headwall, a 5-foot section of the 15~inch diameter
clay outlet pipe is broken.

d. Abutments
There were no signs of seepage or other unusual conditions at
the abutments, At the left abutment there is a high voltage transmission tower,

(See Photograph No.3.)

e. Downstream channel

A poorly defined natural channel of 250 feet length abruptly ends
at the Lynn Street roadway embankment and is overgrown with heavy vegetation,
trees, bushes, saplings and grass. There are also high voltage transmission
towers located in this vicinity (See Photograph No.7.)

f. Reservoir Area

In the vicinity of the dam, there is no evidence of potentially
unstable slopes or other unusual conditions which would adversely affect
the dam.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the inspection revealed
several deficiencies which at present do not adversely affect the adequacy of
the dam. However, these deficiencies do require attention and should be
corrected before further deterioration leads to a hazardous condition. Rec-
ommended measures to improve these conditions are given in Section 7.



SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

Operating procedures for the project are not formally established but are
based on the experience of the operating personnel.

4,2 MAINTENANCE OF DAM

There is no formal maintenance manual for the project. It is reported
that maintenance is carried out as needed. There is no scheduled program of
inspection by the owner, Although the State has had a program of dam inspec-
tion since 1968, it is reported that Browns Pond Dam has not been inspected
under this program. Prior to 1968, Essex County conducted inspections from

1912 to 1968 and a summary of their inspection reports is given in the Appendix,

4.3 MAINTENANCE OF OPERATING FACILITIES

There is no established maintenance program for the operating facilities.

4.4 WARNING SYSTEMS IN EFFECT

There is no warning system in effect nor one planned.

4.5 EVALUATION

The maintenance and operating procedure for the dam and appurtenant
structure are considered deficient. Measures to improve these deficiencies
are given in Section 7.



SECTION 5 ~ HYDRAULIC/HYDROLOGIC

5.1 EVALUATION QF FEATURES

a. Design Data

There are no design data available for Browns Pond. The water-
shed is a long narrow valley with relatively low but steep side slcpes. The
valley, with about 60% urban development, has storage in the form of some
small ponds and a swamp. The slopes have very little apparent storage and
are almost completely covered by a well established hardwood forest., The
drainage area of Browns Pond is 470 acres (0,73 square miles), of which
about 8% 1s occupled by the Pond. There are no streams flowing into or
out of Browns Pond. There are no defined downstream channels below the
spillway, and outflow over the spillway crest would first fill the depressed
area immediately downstream of the dam before flowing across Lynn Street,
then downslope into the available storm sewers or overland into Fountain
Pond and Spring Pond,

b. Experience Data
It is reported by persons interviewed that to their knowledge the
dam has never been overtopped.

¢. Visual Inspection

At the time of inspection, the water level was at about E1 73,1,
3 feet below the invert of the outlet pipe located inside of the outlet structure,
Both outlet structure and pipe are in generally good condition. The spillway
is in fair condition. The spillway approach channel is partially blocked by
debris and stone blocks fallen from the upstream training walls. The down-
stream training walls are in fair condition with a few stone blocks from the
upper courses of the wall having fallen into the channel, For further details
see Section 3.1.

d. Qvertopping Potential

The potential for overtopping the dam was investigated on the
basis of the adequacy of the splllway and the available surcharge storage
to meet a potentlal emergency inflow, The dam, with a height of five feet
and a maximum storage of 280 acre-feet l/(kis classified as small.g-/ln order
to estimate the downstream hazard potential in the event of a dam failure,
the U.,S, Corps of Engineers' "Rule of Thumb" guidance was used, The
estimate assumes the following: a) the reservoir surface is at the top of
the dam at the time of the breach, b) a breach of 80.0 feet, equal to 40%
of the dam length at mid-height, cccurs, and ¢) the downstream channel
has an average roughness coefficient {n) of 0,07, The hypothetical flood
wave height was estimated at locations 30, 2130, 3480 and 5210 feet down-
stream from the dam. The following results were obtained;

* Numbers denote references listed at the end of the Section,
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Distance Flood Wave Wave Depth Discharge

Reach Below Dam (feet) Elevation (feet) {feet) (cfs)
1 30 79 4,0 1500
2 2130 58.3 2.5 1171
3 3480 60,3 3.3 1061
4 5210 51.1 4,1 1000

Reaches 2 and 3 were taken across Fountain Pond and indicate
raising of the pond surface of between 2,5 and 3,3 feet, respectively. The
majority of flow between reaches 1 and 2 will probably be along Linden Road
and Sunset Drive with shallow overland or sheet flow between the streets
in the built up areas. Minimal property damage is expected with no loss
of life, therefore, the hazard potential is classified as low. Since the dam
is classified as small in size, with a low hazard potential, the test flood,
in accordance with Corps of Engineers guidelines is the 50 to 100-year
flood. The 100-year flood was selected as the Test Flood,, The 100-year,
6-hour point rainfall for Peabody, Mass. is 4,75 inches.§ The distribution
of the 100-year storm was based on data in a publication of the World Met-
eorclogical Organization.ﬂ/ It was assumed that (@) there were no losses,
(b) the reservoir at the start of the storm was at E1 77.6, equivalent to the
invert elevation of the spillway outlet pipe and there were no flashboards
in use, and (c) that the spillway and outlet structure pipe outlets were
blocked. A triangular unit hydrograph was developed to represent runoff
from the land area and subsequently used to compute the flood hydrograph.
The runofif from 4.75 inches of rainfall on the lake surface was added to the
runoff from the watershed area to form the test flood inflow hydrograph and
resulted in a peak discharge of 771.5 cfs (1056.9 ¢sm),

The computed discharge capacity of the Browns Pond spillway,
with the water level at El 81.25, equivalent to the bottom of the spillway
cover, is 67.0 cfs (91.8 csm). The available surcharge storage between
spillway invert E1 77.6 and E] 81,25 is estimated to be 179.0 acre-feet
which is equivalent to about 4.5 inches of runoff over the entire basin,

The Test Flood was routed through the reservoir using a computer-
ized routing technique and resulted in a maximum pond level of El 81,2 or
about 0,9 feet below the top of the dam, with a corresponding outflow dis-
charge of 63.3 cfs, The Test Flood peak outflow discharge is 94% of the
maximum spillway capacity. Therefore, the spillway is considered adequate
from a hydrologic and hydraulic standpoint.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. - Visual Observations

Visual observations did not indicate any sericus structural
problems with the embankment, or the outlet works., The deficiencies described
in Section 3 require attention and measures to improve these deficiencies are
given in Section 7.

b. Design and Construction Data

No design computations or other data pertaining to the structural
stability of dam have been located. On the basis of the past performance expe-~
rience, the visual inspection, as well as engineering judgment, the dam at
present appears to be structurally adequate.

c. Operating Records

There are no operating records kept or available, There are no
records or reports of any operational problems, which would affect the stability
of the dam.

d. Post-Construction Changes

The exact year the dam was built is unknown. It is reported by
those interviewed that the dam was built about 1900. There are no records of
any construction changes except those noted in the Essex County summarized
ingpection reports. For details see Section 2.2

e. Seismic Stability

The dam i{s located in Seismic Zone 3, There are no seismic
records at the dam site. Because of the dam's configuration, condition and
the head of water retained, a seismic analysis is considered not warranted,
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SECTION 7 ~ ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a., Condition
Phase I investigation of Browns Pond Dam does not indicate
conditions which would constitute an immediate hazard to human life or
property. Based on engineering judgment and the performance of the earth
embankment and outlet works, the project appears to be in good condition.
The project, however, does have inadequacies and deficiencies which, if
not remedied, have the potential for developing into hazardous conditions.

Because there are no data on Maximum Floods for such a small
drainage basin it was necessary to synthesize a test flood hydrograph for
the contributing area. Since the dam is classified as small in size, with
a low hazard potential, the test flood, in accordance with Corps of Engineers
guidelines is the 50 to 100-year flood. The 100-year flood was selected as
the Test Flood, The 100~-year, 6-hour point rainfail for Peabody, Mass. is
4,75 inches. The distribution of the 100-year storm was based on published
data,

It was assumed that (g} there were no losses, (b) the reservoir
at the start of the storm was at E1 77,6, equivalent to the invert elevation
of the spillway outlet pipe and there were no flashboards, and (c) both
spillway and outlet structure pipe outlets were inoperative. A triangular
unit hydrograph was developed to represent runoff from the land area and
subsequently used to compute the flood hydrograph. The runoff from 4.75
inches of rainfall on the pond surface was added to the runoff from the '
watershed area to form the Test Flood inflow hydrograph and resulted in a
peak discharge of 771.5 cfs (1056.9 csm).

The computed discharge capacity of the Browns Pond spillway,
with the water level at E1 81,25, equivalent to the bottom of the spiliway
cover, is 67,0 cfs (91.8 csm). The available surcharge storage between
the spillway invert E1 77.6 and E1 81,25 is estimated to be 179.0 acre-
feet which is equivalent to about 4.5 inches of runoff over the entire basin.

The Test Flood was routed through the reservoir using a computer-
ized routing technique and resulted in a maximum pond level of El1 81.2 or
about 0.9 feet below the top of the dam, with a corresponding outflow dis-
charge of 63,3 cfs, The Test Flood peak outflow discharge is 94% of the
maximum spillway capacity. Therefore, the spillway is considered adequate
from a hydrologic and hydraulic standpoint.



b. Adequacy of Information
The lack of in~-depth engineering data did not allow fro a defini-
tive review, Therefore, the adequacy of this dam could not be assessed
from the standpoint of reviewing design and construction data, but is based
primarily on visual inspection, past performance history and sound engineer-
1ng judgment.

¢, Urgency | )
The remedial measures described in a subsequent paragraph

should be undertaken by the owner within the next 24 months, after receipt
of this Phase I Inspection Report,

d. Necessity for Additional Investigations
Additional investigations to assess the adequacy of the dam and
appurtenant structures do not appear necessary.

7.2 RECOMMENDATIONS

None,

7.3 REMEDIAL MEASURES

a. Alterpatives
None.

b, QOperating and Maintenance Procedures
It is recommended that the following measures be undertaken by
the owner within the next 24 months after receipt of this Phase I Inspection
Report.

1, Establish a formal program of operation and maintenance,
and initiate blennial inspections of the dam.

2, Provide round-the-clock surveillance during periods of un-
usually heavy precipitation.

3. Develop a formal system for warning downstream residents
in case of emergency.

4, All vegetation on hoth slopes should be kept in a close cut
condition.

5. All brush, shrubs and young saplings should be removed from
the embankment and the area immediately downstream of the
embankment toe. Large conifers, but not deciduous hardwoods,
should be removed and the remaining trees should be inventoried
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9.

10,

11.

and their condition monitored, If a tree dies, the area
around the tree should be closely monitored for seepage,

The gullies and sloughed areas of the upstream slope
should be filled with suitable material and compacted.

Stone blocks at the entrance and exit of the spillway sheuld
be removed,

Remove debris from spillway approach channel.

Missing stones should be replaced along the spillway
training walls and all joints should be repointed.

The extent of the spillway outlet pipe should be determined
and the broken portion of the pipe repaired.

The gate valve which controls discharges through the outlet
pipe should be maintained in operable condition.
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PERIODIC INSPECTION CHECK LIST -
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AMES R. CARLIN, P.E.
| COUNTY ENGINEER

aurice T, DencH. P.E,
F. RicHARD GELOTTS

| ASS'T.ENGINEERS

Jyoti Patel
T.AM, 8,
345 Park Ave,

P

'COUNTY OF ESSEX

OFFICE OF COUNTY ENGINEER”
COURT HOUSE, SALEM, MA_SS. 01970

September 18, 1578

New York, New York 10022

Deax Sir:-

Ko

We have guite a bit of information on the Spring Pond

pam and Browns Pond Dam in Peabody, lncludlng periodic

report sheets,

— e s e e

— ———

I stggest you come to the office and look over this
information if you think any of it would be of any value

. to you.

Jc/fn

Very truly yours,

S R, CARLIN .
nty Engineer

C.ab_

T44-1240 Fxe. 14

f‘?"-
| m‘ﬁrﬁ,‘f’whﬂ
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pond in any cese. At‘Spring Pond, with ell oﬁtlets open, the run-off, cven
from excossive storms; zould probebly be téken cere of snd under pres=ent con-
ditions the water would cverflow the lend west of the dem in-a troac¢ shellow

-

stresm thrcugh flet country before 1t rnachﬂd t“, top of the dem. The éax

t3

N e—
c;itself wonld steznd some ovariopping and there seens to te no raason to ex-ect
-:a sudden failurc aV°ﬂ uncer extrene conditions which couléd oeccur, The ovsr-

————

i s
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) X . s .
Toflow would find ite weay to the pond immedigtely below, Fouwntsin Pené, znd ke

o

" gzm &t the norih end of

chat pond hes #n apperently substantisl mesornry wall

cl

on the down stream face which skould, in an smergency, stend up even if ovser-

topped for its full 1ength to éome considerable-depth. The land in the cansz-
tery just ezst of the dam 1is SIightly lovier pdan th° top of the dam &nd trars
is some possibility thet the water might findé its way eround here and do scxe
demage to the cemetery thiough spperently not very sericus, With €ll flash

boerds rewovad from the cutlet through trhls dem, &ndéd with the zats opin, »ro-

visions for discharge of flooc waters ere feirly libteral. The conditicns =3

both of ithese vonds last h,ntionno woulé be censiderebly imoroved by wvroviiing
more sdecuate spillways, but the llkelihood of any sericus feilurs seens ::icta
enough in view of the flat opesn country for some distence below the lower d=am,

3

L -

[¢

so that it is dovbtful vhether more ample vrovisions should be insistsd upon.,
On the same day as above, I looked at other dams in Fesbody ss fol-

lows: The dam belonging te the Tanners Products Company on.Goldthwait Frock

north of Lynnfield Street, whﬁré'it would‘°e°m that, although there sre wossibl

jties of flooding the builoinbs from over{low, ‘there 1s no vossibility of

N
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demege cdue to anytring which might be-classed as 2 failure of tre dem. The

ebanoonod gam owned by the Danvers Dlzachery Compeny on>0016thwait Erock
further dovmn t", broo? dces not new hold back eny water. The dam belenging to
the Danvers Bleachery Company on Goléthweit 3rook still further down the

streem seems t0 be in gooed condition &ndé heas fairly anple provisions fer ster:

.

wateér if stop plank were removed promptly, and there is flat open country guiz:

[\

extensive in ars=a below thes dem. Eelow the lzst dam sbove manticned is
small éff&ir east of Allan's Lane owned by the Essex Gelqtin% Companay, which

coulé not do =ny demege through feilure, &nd still further down is snotheor
structuare, ecually un important. ‘

- whole, I‘do n&t feel thgt eny of these Zams on Goldthwzis
Trook rpcu*rn eny immedie ta zeti LOn. The only possibility

me is, that in & very excessivly he&vy storm, sterving &zt th2

. eaeh bwrook, partizl failures each adding its cumlative elflzci

H
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¢ondition in the leower onortions of the streer
the :ein sfrget in Peebody which would csuse demege thare, and I heve not
encugh cata at haﬁd to feel sure thet even in this event thare is likeliilined
that such darage would be due even in mejor pert to tha nessinle failurz of
the.structtrés rafhar than to the czpecity or lzck of capacity of the Lrack
in its lower stretches. I gave no notice to any of the sgents of the indus-
trial nlenits ebove menticnad before insnzeting the dams, The dam on Leise
.stfeet at the end of Devils Dishfull Pond neur the 3. & M.R.R. is in rziher
vneertein condition end it is easily belisveble thet it may o"er-’ov &nd nos-

siply cut ewey & chammel which would érain trne »ond down to seme extent, tul

there s=2ems to be no opportunity for serious Camzge Lelow &t least until tha

[#1)

smel)l ponds at Phelps Kill are reached, and here the upper dzm is herdly nore

* A S

than & cgusswey through the pond while the lower dam, slthough not vary sul-
"stantial, holds the water a2t a level so little ubove the road, a few husdread
feet below, that it is hard to belisve that fthere %ould be any serious ZJamigze
there or in the extnnsivn low swampy land beyond the road. However, il even

Bt - -
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this slight damage 1s to be avolded, the outlet at Lske Stzeet should be ik~
proved and nossibly the street should be raised snd at the dam owned by J. F,

" Cobb the construction-at tne ends of the dam could well be improved, 6/
. . . N Vi
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"~ At the time of my report.to you in 1932 upon the condition
‘of the dams in the southeast part of the County inecluding +those in the
city of Peaboldy, the-dams on Goldithwaite Brook aznd Tapley Brook in )
that city bad been inspected and wsre included in the table =ccompanying
ths report, but surveys were then being made to secure data for furlher
study and it was stated that a separate report on ‘these structiures
would be made as sodn as possible,
These surveys were completed early in the present ysear and
teking advantege of such opportunities as have preseniesd themselves, .

we have made observations of the effect of various storms on the level 7

of the ponds and the run-off frcm lhese watersheds to determine whethap
conditions here are materially different from whet would ordinarily te
expected, There have been several storms with heevy rainfall during
the year but nothing more than what is to be reasonably expected every
Tfew years. : L

Under such conditions es we have observed the flow In the
main siream is low for the area of wztershed iributary to it, due to
the storage cepacity of the ponds znd swemps on the wztersheds abave.

Two of the ponds on the wetershed of Tapley's Erook which
-is the south branch of the mein streem are used es a scurce:of water
supply, and since the cily of Peabody is faced with a2 shorvzge of watar
it follows that these ponds are usually drawn down well below their
highwater levels so that et such times they will restain the runoff
Irom & farily hesavy storm without overflowing, znd on the Goldthwaite
Brook watershed, there is a large aree at the upper end around Cedar
~,Pond wnich is flat and swzmpy so that the whole erea ordinsrily con-
tributes very slowly ito the flow of the siream below.

. It is evident, however, that this storage effect prevails
only in the storms of not unusual severity and in the event of =n exn-~
tremely heavy rainfall such es occurs on an everage of net more than

. once in fifty or one hundred years at the same locality, these bene-
ficialeifects of siorage would be lcst when all ponds end swamps were
l filled,” Without doubt the main stream would then have e keyimum dis-
charpge far in excess of what we have observed, as although the rainfall
might be only tkree or four times as great as what we have observed,
the flow would be many more times as great becsuse with all storage

f

Lca;acity absorbed the entire waztershed would be contributing its runoff,

Ve have twice observed that Spring Pond wazs full substantially
to the top of the dam and apparently was purposely held at that level,
so that it is plain that the facd of heavy draft on these pornds for a
water supply camnol bz relied upon as a protecliion.

. _In order to put all these dawms in condition such that no
fajlure would rcasonably be expected even in the event of the siorm
of rare freguency above assumed, some method of control of Spring Pond

C ETMALAde wa. o ae o
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" stould be adopted which would make it impossible to raise and hold
the water level so high that the freeboard would be less than about
sthree to four feeit or if extra storage capacity is considered
essenpia} the top of the dam should be raised.

" . Fbuntain Pond Dam is probably sufficient under any con- .
ditions to be reasonably expected if the water level be kept a few
feet below the top of the dam and if the gate be opened promptly when
necessary and all stop plank removed, It would be a comparatively
simple matier 1o pave or riprap the lower face of this dam so that it
would safely withstand an overflow elong its whole lengih and this
would be a far more adeguate protect;on zs ihere ere now too nany
chances that some one will fall to take proper meesures at the froy=r
time to avert trouble. .

- The Sidnzy's Pond Dam below Fountain Pond is only partielly
in use and through an agreement with the propri tors of the cemstery
above, only four feet of water is maintelned in it. IV has ap arently
been many yezrs since the water has been reaised much nibner than this
and nothing is knomes to the tightness of this dzm under such con-
ditions of high.water. Assuming that i} would safely witksiend filling
to the fop of the dam, it might provide, through the present spillvay a
sufficient outlet urnder all circumstances byt there is considerablie un-
certainty, 2nd a larger outlet, at least above the normal level of the
vwater, might well be provided,

The Danvers Blezchery Dam Jjust below the jurietion of thsz
two streams was built within a comparatively few years end is apparently
w211l built and in good condition but the capacity of the spillway as
built is less than one helf of the flow which I believe might reason-~
ably be expecled under extreme conditions. It ceuld be improved to a
considerable extent by remeving the wall at the lover end of the outlsast
chamber .which has an cpening in it of rather resiricted zre= throuzh
which the water must flow, but even then in order to safely dischar=ze
the reguired amount through the spillway it would be necessary to

rajise the top of the dam et least three or four feet or to lengthen

the spillway. : .

' The other dams on these sireems I believe, zre unimporiznt
from the standpvoint of safety and these in use are gcnerally in good
condition and r~asonaoly safe for the condition.

These conclusions are not in mest respects materially
different from what has been statezd in previous reperts but they are
based on a much more thorvugh investigation than any which hed been
made up to thls time, and I wish agesin to erphasize the fact which
has been stated in previous reports that there are other conditions
which might result in damage along this siream, which do not depend
upon the safety of thsse dams, or the sufficiency of their apiliways,
and the flooding of the stream valley below would not be prevented by
the changes here recommended.

. I believe that even the spillwey of the Danvers Bleao?»ré_)
dam will novw probably discharge as muach vater ds can flow through the |
stream below it, which passes through nine culverts before it reaches /
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Peabody Sgunare, so that in cese of the'rars storm zbhich we are con—
sidering, the whole vicinity of the stream where it flows throngh the
city of Peabody wonld be badly flooded even if the dams remein intact

and this area consists in part of marufaciuring establishments and &
considerable business section as well es residences.

o S Regardless of snch a flopd econditio

essumed that a brezking of one or more dams at such a time would not
cause some furiher loss or damege such =2s it contemplated by the law
requiring inspzection of dams, . [+ - :

2
FRobert 3557508
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n, however it cannot be
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Peabody D. 11

. . ’ -~
1917, March 26, Watershed 0.4 sq. m., Max. Ht. 7.0 ft. Apparent
condition, Fair. ' .

1923, Nov. 26. R. R. Evans, Insp. Peabody Water Works, Brown's
Pond Dam, Dam is in good condition'but its safely depends entirely
on the height at which the flash boards are maintained. It would be
possible to raise these to such a point about 12" below top of dam,
that- there would be practically no overflow capacity and the dam might
be over topped. It is a low structure draining into the pond at the
Pumping Station,

With 288 acres watershed and 27,7 acres pond surface, a rainfall _
of 6% in 24 hours might raise pond level some 4 ft, disregarding in-
crease of area and about a third of this rise would perhaps be per-
missible so that some 50 c.f.s, must be wasted which might easiby be
accomplished by removing the top plank,

1923 Report to Co. Comm, See D, 12-- 1923 Report. =

ey,

1928, July 25. C. G. Barker, Insp. Dam at the northerly end of
Brovn Pond west of 1ynn Street, isowned by the Feabody Water Works,

-‘Peabody has not used the water since the first of the year, and hes

opened the pond to beating, swinmming, ete, I gave kr. losher, Ciiy

Engineer, notice of inspection. It did not seem necessary 4o have

anyone accompany me to the dam. The country below the dam is open and -

flat. In case of failure the damage would be slight and it is not

likely there would be any loss of life, There has beesn no change since

the last inspection and the conditions are the same, The dam is in

fair condition. The water level ioday is 1' 6" below the top of the dam.
. L 4,

1928, Mov. 22. R. R. Evans, Insp. notes of Dams in Peabody which see’

b

1928 Report to Co. Copm. There are three dams in the city of Pea-:
body which form a part of the water supply and are owned by the city,! =
One of these at Browns Pond is in good condition and is of wvery little

importance, as no material damage’ is possible.

1929, April 23, 2:15 P, ¥, C. C. Barker, Insp. Brown's Pond Dam.
Today 3" of water is flowing over the top of flash board which is one

ft. velow top of dam, A 15" pipe has been laid from the spillway to —

a drain in the highway. Evidently the 15" pipe would not take all

the water as it has vwashed around the sandbags and arcund the pipe and
some water is flowing under the culvert in the road. into the field be-~
low which drains to Spring Pond. The pohd has not overflowed the top
of the dam,

Bt e
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Peabody D. 11

. 1930, Sept. 11. €. C. Barker, Insp. Dam at the northerly end of
Brown Pond west of Lynn Street, is owned by the Peabody Water Verks,
I gave a copy of the notice to City Engineer R. W. liacDonald., He did
not send anyone to the dam with me, The pond is used for pleasure
and not for drinking water, The country below is flat and in case of

failure the damage would be slight. AL the stop plark odpes are removed

from the outlet. The lower side of the outlet is filled with a block
of concrete 2 feet deep around a 15 inch pipe to take overflow of pond.
The clear opening left in the culvert is 2 feel deep and 6 feet wide,
¥r. liacDonald had all the stop plank taken out to keep pond level dovm
and prevent wash around the ice houses, and alse prevent overflow in~
to Spring Pond, The water level is 6 feet below top of dam today.

The dam is in good condition. .

1930 Report to Co, Comm, The dam at Brown's Pond west of Lynn St,
forms a part of the Pesabody water supply system, but is not ncw so o
used, 1In its present condition there is nothing about the sitruciure
which could cause any serious damage through failure.

1932, July £29. €, C. Barker, Insp., The condition is the same. :

There has been no change, .

1933, See Report to Co. Comm.

1934, Sept. 26, C. C. Barker, Insp. The dam 1s in good condition
There is a 20 inch pipe leading out of the pond between the rcadway
end the spillwey. The water level is about & feebt below the top of
the dam and just running into this pipe. There 1ls a drain that leads
direct from this pond to below Fountain Pond at the Pumping Station.

1934 Report to Co, Corm, See D, 5 {7)

1836 August 4, C.C.Barker, Insp. This dam is In good condition there
has been no change since the last inspectlon. The water level is
about 6 ft. below the top of the dam, :

1936 Report to Co, Comm. See D, B

1958 October 19, C.C.Barker, Insp. This dem is in éood condition,
There has been no chenge. The water level 1s 5.5 feet below the top

of the dam,

1938 Report to Co..Gbmml . 8afe and in reasonably good condltion,

1940 Sept, 27, C.C.Sarker, Insp, This dam is in good condition
except that there are vushes along the overflow and the 20 inch outlet
pipe is somewnat closed.by fallen stones, The water level is about 5.5
feet below the top of the dam, The ice houses are gone,

1940 Report to Co, Comm, Safe and in reasonadly good condition,
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Peabody D. 11

1942 July 23, C.C.Barker, Insp. The condition here is the same as when
last ingpected, There has not been any change. The water level 1s ahout
6 feet below the top of the dam.

1942 Report to Co, Comnm, Safe;and in reasonably good condition,

1944 July 6, S.W.Woodbury, Insp. The water level ig about 4 1/2"
above the flow lire of the 20" C.I. pize adbout 150 fi. south of tae
masonry culvert, tnere does notb appear o have been any chanse here,

1944 Report to Co, Comm. Safe and in reasonably good condition.

1948 Aug, 5, S.¥,%oodbury, Insp I
4 g S, N gave a copy of the noti t
gr. Harte for Mr. McCarthy and Mr. Earte went to tge dam with m:? ?
WHater level today 1s about 4" below top of outlet pipes 1,9' below
tgp of opening of culvert at Fairview Avenue. Conditlon of the dan 1s
e 3ame. )

1948 Report to Co. Conm, Safe and in'reasonébly good condition,

1948 Sept. 15, 5. W, Voodbury, iInsp. ' Gave a copy of the notice to
Mr. Thomas Harie for lr, licCarthy and went to dam alone, Water level

" today: 3.5' below top of opening at culvert at Fairview Avenue. Condition

of the dam is the same,

- "1948 Report to Co. Comm, Safe and in reascvnably good condition,
1950024 8 Renanbohodet iy Septs 18, S.W,Wocdbury, Insp. Gave & copy of

the notice to Mr., John Mamming for iir, lMcCarthy end went to dam alcone.

Water level today: About 3,5' below top of opening at Fairview Avenue or

&" below flow 1line of 20" C.J7. pipe at Lynn 8t, Condition of the dam:

Same, . No screen over 20" G,I. outlet pipe at Lynn St, _

1950 Report to Co. Corm, Sefe and in ressonably gocd condition,.

1952 Sept. 30, E,H,Page, Insp. left 2 copy of the notice at the office
of Com, of Public Werks and went to dam with Nr, Driscoll from the pumping
station, Mo revairs since last inspection, ~ Vater level today: 0.2
below 20" pipe under Lynn St. 3.1 below ccne, spillwey at Fairview fLve.,
Condition of the dam is the same. _ .

1952 Report.to Co. Corm, Safe and in reasonably good conditicn,

1954, June. 2, E.H.Page, Insp. Elev, of water: 1'-6" below Ltop of
flashboards. Height of flashboards 3'-3" Water is overtop of culvert
headwall at Falrview Avenue,.

1954 Report to Co. Comm, At Brown's Pond, west ofl Lynn Street,
the water was over the top of the culvert headwall at Fairview Avenue
at the tiee of the inspection.

1656. Sept. 7, E.H.Page, Insp. Elev. of water: Outlet completely cut
of water. Abcut 47 x below top of flashbcards. Height of flashboards:
3t-3" steel plate Obstructions in spillway: Granite blocks,
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Peabody D, 11

1956 Report to Co, Comm, At Brown's Pond, west of Lynn Street, there
are some granite blocks 1in the spillway.

1959, Jan. 5, E.H.Page & K.M.Jackson, Insp., Condition: samé.

1958 Report to Co, Comm, At Brown's Pond, west of Lynn Street, there
are some granite bloecks in the spillway. These should be removed,

1961; January 5, E,H.Page & P,D.Killam, Insps. Condition: Sane.

o 1960 Report to Co. Comm, At Brown's Pond, west of Lynn Streef, there
are some granite blocks in the spillway. Trese should be removed.

1962, Dec. 28, K.M,Jackson, Insp. Owner: City of Peabody (Water Woris)
No repairs, Conditions below dam: Same. Height of flashboards: 2'-6" siezl
plate, Obstructions: Debris and granite block. Condition: Same, Dabris

inside and outside spillway should be removed, Frozen over. Skating.

1962 Report to Co, Comm. At Brown's Pond, west of Lynn Street, there

are some granite blocks and debris that should be removed from inslde and
outside the spillway. ' '

1964 Maren 8, 1965. P.D.K. & K.M.J. 'Insps. Cocndition same as 19462,
Debris inside and outside splllway snould be removed.

1964 Report to Co. Comm, There are some granite blcelks and debris
that should be removed from inside and outside the splllway.

1966 March 4, 1967. P.D.K. & K.M.J. Insps.  Condition szme as
1964 report. _ : .

1966 Report to Co. Comm. Safe and in reascnably good condition.

1968 Feb. 6, 1968. P.D.Killam. The pond was frozen over. No water
the spillway.
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PHOTOGRAPHS
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2, VIEW OF CREST. NOTE PEDESTRIAN PATH AND VEGETATION.

3. VIEW OF UPSTREAM SLOPE. NOTE VEGETATION AND HIGH
VOLTAGE TRANSMISSION TOWER.,



4, VYIEW OF OUTLET STRUCTURE AND OUTLET PIPE. NOTE NOTCH
RECENTLY CONCRETE FILLED.

. \“kgi
4 .\E I

5. VIEW OF OUTLET PIPE OUTFALL IN VICINITY OF SPRING POND
PUMPING STATION,




6.

7

WITH ENTRANCE TO OUTLET PIPE COVERED WITH TRASH RACK.

VIEW OF SPILLWAY LOOKING DOWNSTREAM .,
NOTE STEEL PLATE FIASHBOARD AND IN BACKGROUND HEADWALL

N s




8. VIEW OF UPSTREAM SLOPE., NOTE SLOUGHING BELOW CREST
AND VEGETATION.

Iy BT . e

9. VIEW OF GULLY ON UPSTREAM SLOPE.
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RROWNS POND _PEFTODY MASS.,

100 YEAT STORMN

"RESERAVOIR ROUTING JOB NO- 1497-15
TAMS DAM SAFETY INSFECTION
L4

INPUT PARAMETERS
ST2ETING TIFE STARTING ENDING
CTELEY INTIOVAL TIYE TIME PRINT GATE eLol STORAGE . OUTELON ___ INFLOS  TIME BREAX
{(FT.2 {ROLRS) (HCURS} {(HQURS) INTEPVAL OPTION OPTION COEF, CoOfEF. COEF. CDEF. TIME
77,60 [ ] G.oc 2.80 1 NO YES 1.000 1.000 1.000 - 1.000 G.C00
REZSERVOIR RESERVOTIR RESERVOIR
ELEV, STORACGE OUT FLOW
CET. 2 {ACET) (LFS)
77.50 0.0000 0.00
79,00 60,8300 0.00
75.40 30,9900 £.10
gg.ac . 412.00040 17.90
£1.00 165.7000 56.00
£1.25 178.4400 67.00
82.19 227.2400 10¢.00
33.60 272.2100 518,00
24,00 2400 .2600 1606.00
R6.80 L6R CA00 4436.00

.

VN M) IS OH TN SWHDE SS INIGTY 1300W

P24

b9



V4N NI Q14 OH L SWEO | SINISOE WOOW

2L

. TIME INFLOW OUTFLOW STORAGE ELEVATION
(HRS) tees) (CES) CACETY _fft

T e === P Py e Y e —Cme—ee e mmmmememe—=
N a.0n n.00 f.0000 77.60
0.29 18.57 0,00 * _D,1535 77.60
¢G4T 34,07 0.00 0,5887 77.6%
- 0. 64 S 46 6.00 1.3535 77.63
0oy §7.73 0.G0 2.5618 77.65
1.066 113067 . ¢c.oo 4.2263 77.69
1.20 147.25 G.o0 6.3827 77.74
1.40 173.47 0.09 98,0333 77.80
1.¢0 20460 0.00 12,1579 77.87
1,80 262,94 8.09 15.8567 77.96
2.00 298,11 0.00 20,3282 TE, 06
2.20 TE1.72 6.00 25.7815 i 7819
2,40 461.20 0.00 32,5826 78.34
2,60 562.41 g.00 41,0422 ] 78.54
2.30 555.97 0.GO0 51.1116 78.77
3.00 729.97 0.35 62,564R 79.03
3.20 768,60 2.86 74.9231 79.27
3,60 771.51 7.03 27.5776 79.52
3.60 738.15 12.51 99,8927 79.75
3.80 478.05 17.60 111.32479 79,98
L. 0n 604 %2 24,71 121.6M2 80,17
520 £23.50 . 31.060 130.4457 80.34
4.0 450,03 36431 137,9550 0. 458
4,60 385.64 40.76 144,2244 80.60
4.50 233.90 L4, 48 149.4666 80.69
5.03 29%.8% 47,62 15%.8937 £0.78
5.20 262.59 50.31 157.6832 . 80.85
5.49 240 .08 E2.65 16D, 9866 80.91
5.60 223,36 54.74 163,9291 2096,
5.0 211.06 56.71 166.5986 81.01
6.00 202.52 58,69 169,0628 831.06
.20 372,53 60,38 17,1784 £1.09
5,40 149,57 61.70 172.8314 81.12
6 .60 119.10 62.66 174.0240 T81.18
6. .80 84,24 63,17 17L,6645 - 81.16
7.00 55.60 63.26 174,.7753 81.16
7.20 32.94 63.019 174, 5636 3%.15
7.L0 - 16.38 62.%1 173.8340 81.14
7.6" 16.20 61.90 173,0751 81.13
7.80 16.00 61.30 172.3229 &81.12
£.0C 15.09 60,79 171.5708 81.10
3.26 14.00 60.09 170.8122 81.09
2,40 12.50 5947 - 170.0389 8t.07
2LAC 10,00 58,83 169.243D £1.06
3,50 7.00 53.17 168.4164 84.04
Q.00 5.00 57.48 167.5597 81.03
<,20 5.00 C6.79 166.6978 21.01
9.40 3.00 56.10 165.8309 21,00
9.40 3.00 55.47 164.9584 80.98
MAY. VALUES 771.5% 63.26 81.16

BIN, VALVES .00 0.00 77.60
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INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

APPENDIX E



